Adjustment of digestion enzyme composition improves islet isolation outcome from marginal grade human donor pancreata.
Despite improvements and recent attempts to standardize techniques to isolate islets from human donor pancreata, there still exists the problem of consistently recovering sufficient quantities of high quality islets. Moreover, achieving consistent recoveries of high numbers of good quality islets becomes even more challenging from marginal grade human donor pancreata with prolonged cold ischemic times. In this study, we investigate whether addition of Pefabloc SC, a serine protease inhibitor, in combination with Pulmozyme, a recombinant human DNase I, to Liberase HI improves islet isolation outcome from marginal grade human donor pancreata (cold ischemic time > 12 h). Twenty-three marginal grade human donor pancreata were randomly digested using four different enzyme preparations: (1) Liberase alone (n = 6), (2) +Pefabloc (n = 7), (3) +Pefabloc/Pulmozyme (n = 5), and (4) +Pulmozyme (n = 5). Overall, there were no significant differences in donor age, body mass index (BMI), pancreas weight, and cold ischemic time. After purification, significantly higher islet yields (3,281 +/- 590 IE/g) were obtained with the Pefabloc/Pulmozyme group as compared to the Liberase alone (1,615 +/- 305 IE/g) or the Pefabloc group (1,255 +/- 261 IE/g) (P < 0.05). Significant improvements in islet viability were also noted from the Pefabloc/Pulmozyme group (87.3 +/- 4.4%) as opposed to islets isolated from the Pefabloc group (75.2 +/- 3.9%) (P < 0.05). No significant differences in insulin secretory response to glucose stimulation among the four groups were observed, which indicates that the addition of Pefabloc and/or Pulmozyme does not have a detrimental effect on the functionality of islets. It is concluded that the addition of Pefabloc in combination with Pulmozyme to the Liberse HI significantly improves islet isolation outcome and potentially impacts the viability and morphology of the islets obtained from marginal grade human donor pancreata with prolonged cold ischemic times.